UC Irvine
UC Irvine Previously Published Works

Title

Procedural simulation: medical student preference and value of three task trainers for
ultrasound guided regional anesthesia.

Permalink
https://escholarship.org/uc/item/8x32362\
Journal

World journal of emergency medicine, 8(4)

ISSN
1920-8642

Authors

Lahham, Shadi
Smith, Taylaur
Baker, Jessa

Publication Date
2017

DOI
10.5847/wjem.j.1920-8642.2017.04.007

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/8x32362v
https://escholarship.org/uc/item/8x32362v#author
https://escholarship.org
http://www.cdlib.org/

World J Emerg Med, Vol 8, No 4, 2017 287

Original Article
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BACKGROUND: Ultrasound guided regional anesthesia is widely taught using task trainer
models. Commercially available models are often used; however, they can be cost prohibitive. Therefore,
alternative "homemade" models with similar fidelity are often used. We hypothesize that professional
task trainers will be preferred over homemade models. The purpose of this study is to determine realism,
durability and cleanliness of three different task trainers for ultrasound guided nerve blocks.

METHODS: This was a prospective observational study using a convenience sample of medical
student participants in an ultrasound guided nerve block training session on January 24th, 2015.
Participants were asked to perform simulated nerve blocks on three different task trainers including,
1 commercial and 2 homemade. A questionnaire was then given to all participants to rate their
experiences both with and without the knowledge on the cost of the simulator device.

RESULTS: Data was collected from 25 participants. The Blue Phantom model was found to have
the highest fidelity. Initially, 10 (40%) of the participants preferred the Blue Phantom model, while 10
(40%) preferred the homemade gelatin model and 5 (20%) preferred the homemade tofu model. After

cost awareness, the majority, 18 (72%) preferred the gelatin model.

CONCLUSION: The Blue Phantom model was thought to have the highest fidelity, but after
cost consideration the homemade gelatin model was preferred.
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INTRODUCTION

Ultrasound guided regional anesthesia has been
shown to have many practical uses in emergency
situations including shoulder reduction, extremity
injury, abscess drainage or localized severe burns.!"”
When properly performed, regional nerve blocks have
an improved safety profile, and decrease the need for
nursing and monitoring when compared to procedural
sedation.'*”’ However, these procedures are not without
complications and still require proper technique and
sterile precautions.™ These risks can be minimized with
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the use of ultrasound and effective training methods."™”

Traditionally, regional anesthesia has been taught
within anesthesiology residency training programs
using models and anatomic guidance."” Recently, this
technique has been done using ultrasound guidance.
While real-time ultrasound has allowed the practitioner
to dynamically guide the needle tip toward it's target, it
does require training to optimize the technique. Initially,
resident physicians and medical students may not have
sufficient exposure to performing these procedures.
Thus, residency programs and medical schools have
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incorporated simulation training to allow for multiple
clinical attempts. Several models have been used for
this purpose, however, there is variability in model
technology, image acquisition, cost, and their overall
efficacy.!" ™

Chao et al'* has shown that practitioners are more
comfortable and more successful in executing regional
blocks after simulation training. However, few studies
have evaluated which models are best for training.
Currently, high fidelity and low fidelity models are used
for teaching. High fidelity models include a staged clinical
patient encounter or cadaveric model; whereas lower
fidelity models include phantom models and task trainers.
While both classes have inherent limitations, low fidelity
models tend to be more frequently used due to their lower
cost, ease of use and availability. Commercially available
models are also used, however their significantly higher
cost can be prohibitive. An alternative has been to create
"homemade" models which can potentially provide similar
fidelity at a lower cost. While these models are often
used, the literature is sparse regarding their efficacy when
compared with the more costly high fidelity ones.

The purpose of this study is to compare three
different regional nerve block task trainer models
(homemade gelatin model, a homemade tofu model and
a commercially available model manufactured by Blue
Phantom) to determine self-reported performance at an
ultrasound training session.

METHODS

We conducted a prospective, observational study
and recruited participants from an ultrasound guided
nerve block educational tutorial event held January 24 th,
2015. All participants provided both verbal and written
consent prior to participation in the study. The study was
approved by our institutional review board (IRB).

Participants consisted of medical students of varying
degrees of experience. This included first, second, third
and fourth year medical students. The students were
from various American medical schools and had variable
ultrasound experience. All participants were recruited
following an ultrasound guided regional nerve block
tutorial. All participants approached for enrollment in the
study were over the age of 18 and fluent in English.

Prior to enrollment in the study, we gave all participants
a 15-minute oral and visual tutorial using a PowerPoint
presentation (Microsoft, Seattle, WA). This presentation
included images and videos of ultrasound guided nerve
blocks on both live models and task trainers. Following
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the tutorial, we asked participants to utilize ultrasound to
visualize basic anatomy of the brachial plexus on each
other using a GE Venue 50 ultrasound machine with a
linear probe at a frequency of 5-10 MHz (General Electric,
Wauwatosa, WI, USA). No attempt was made to provide
regional anesthesia on participants. Once participants felt
comfortable identifying the brachial plexus on each other,
they then attempted ultrasound guided nerve blocks using
three different task trainers (Table 1). The first task trainer
was a Blue Phantom pediatric vascular access task trainer
(CAE Healthcare products, Canada) with a cost of $599
(Figure 1). This phantom includes three 5 mm nerves and a
branched 6 mm vessel that bifurcates into three individual
vessels. The second task trainer was a homemade gelatin
phantom (Figure 2). This phantom was constructed

Table 1. Three models listed with price and description of materials

Model type Price

Blue $599
Phantom

Materials

Synthetic material which contains three 5
mm nerves and a branched 6 mm vessel
that bifurcates into three individual vessels

Homemade $10and 2 hours Metamucil and gelatin base, vessels were

gelatin to prepare made with thin balloons filled with water
which were paired with shoe-laces to
represent nerves
Tofu $3 and 15 Store-bought firm tofu base, vessels made
minutes to with straws which were paired with bundles
prepare of dry spaghetti noodles to represent nerves

ELUE PHANTOM

Figure 1. Ultrasound image showing the Blue Phantom model with
simulated vascular structure and surrounding nerves.

Figure 2. Ultrasound image showing the homemade gelatin model
with simulated vascular structure at left side of image and nerve on
right side of image.
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using Metamucil and gelatin. 250 mL of boiling water
was mixed with 20 g of unflavored gelatin and 10 g of
sugar free Metamucil. Vessels were constructed with
thin balloons filled with water. Nerves were constructed
with shoe laces running longitudinally within the gelatin
structure. Total construction time was two hours and
total cost of supplies was $10. The final task trainer was
preformed Tofu purchased from a supermarket (Figure
3). Traditional hollow, air-filled drinking straws were
inserted into the tofu to simulate vessels while uncooked
spaghetti was inserted into the tofu to simulate nerves.
Total construction time was 15 minutes and total cost
was approximately $3.

After performing ultrasound guided nerve blocks
using all three task trainers (homemade gelatin,
homemade tofu, and a commercial Blue Phantom
task trainer), study participants were asked to assess
the "realism" of the task trainers. Participants were
randomly assigned to each station but ultimately
completed all three stations. Each participant had 15
minutes per station to practice nerve blocks. We gave
all participants a numbered questionnaire and asked
them to give a numerical score between 1 and 5 for the
following categories: realism, durability, cleanliness
and preference. After obtaining the scores for each
participant, a cost sheet was given to all participants

wome | romessel | Lael | 5y
Figure 3. Ultrasound image showing the Tofu model with simulated
vascular structure at left side of image and nerve on right side of image.
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detailing the cost of each trainer. Next, preferences were
again recorded after cost of each model was revealed.
The participants were blinded to the scores of other
participants. A score of 1 was deemed least preferred,
a score of 3 was deemed adequate and a score of 5 was
deemed most preferred.

Data is described using descriptive statistics. In order
to compare three groups of non-parametric ordinal data
with regards to their potential differences, a Friedman
test was performed. The Friedman test was applied for
all sets of paired data as there were responses in all
categories for all participants in all task trainer groups.
We analyzed the data using Stata SE (Version 13.1,
StataCorp, College Station, Tx) statistical software.

RESULTS
We enrolled a total of 25 participants into the study.

Twenty-three (92%) of the participants reported prior
ultrasound experience prior to participating in the tutorial
session. The Blue Phantom model was favored in regard
to realism, durability and cleanliness, with scores of 3.64
(P<0.02), 4.52 (P<0.01) and 4.8 (P<0.01), respectively
(Table 2). Prior to revealing the cost of the task trainers,
the Blue Phantom and homemade gelatin models were
both preferred equally by 40% (n=10) of participants,
while the tofu trainer was only preferred by 20% (n=5)
of participants (P<0.02). After revealing the cost of each
trainer, the homemade gelatin trainer was preferred by the
majority with a 72% (rn=18) preference, next was the Blue
Phantom with a 20% (n=5) preference and least the tofu
model with an 8% (n=2) preference (P<0.01) (Figure 4).

Table 2. Three models, scores for realism, durability and cleanliness

Model type Realism Durability Cleanliness
Blue Phantom 3.64 4.52 4.8
Homemade gel 3.6 4.08 4.04
Tofu model 2.84 2.4 3.04
Scores were calculated as an average between 1 to 5.
20 User preference after cost consideration
15
10
5 —
1 1 I
Blue phantom Homemade gel Tofu

Figure 4. Participant self-reported preferences prior to and following cost considerations.
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DISCUSSION

Our study aimed to evaluate participant preference
for three different task trainers used for ultrasound guided
anesthetic nerve block training. Based on our data, prior
to cost considerations, the Blue Phantom model was
identified to have the highest fidelity and was preferred
equally to the homemade gelatin model. This concept has
been validated in previous studies.”"" ¥ However, when
cost was considered, most demonstrated a preference
for the homemade gelatin model. This suggests that a
less expensive, homemade version of the task trainer
may be a reasonable alternative to a commercial device.
As ultrasound use is becoming increasingly pervasive
across multiple specialties it is essential that providers
acquire the skills and competency to effectively use
this technology. Decreased training costs allow for
reallocation of resources and increased availability,
especially in non-traditional settings. Low cost models
are already being utilized in settings where commercial
models are not readily available or affordable."”

Based on our data, each model had various
advantages and disadvantages. While the Blue Phantom
is highly durable, self-healing, realistic, requires least
amount of preparation time and has the longest shelf
life of all the models tested, at $599 it is significantly
more expensive than the other models.""” Furthermore,
the Blue Phantom design does provide realistic, tactile
feedback and very low background echogenicity,
however, there was concern that exaggerated needle
visibility does not translate into clinical practice. Other
drawbacks include the inability to change structures
within the model.!"”

In contrast, the homemade tofu was the least expensive
model tested and was advantageous over the homemade
gelatin in preparation time. It requires minimal time to
create while utilizing common and cheap ingredients; this
study used spaghetti to represent the nerves and straws
to simulate arteries. Setup includes placement of the
"structures" through the tofu and the model is immediately
ready to scan. The tactile feedback and resistance of
the "tissue" was less realistic as compared to the other
phantoms, but there was appropriate needle visibility.
However, participants found this model to be less clean
and realistic when compared to either the Blue Phantom
or homemade gelatin model.

With the Homemade gelatin phantom, a major
advantage includes the cost, being about $10 in total for all
the necessary supplies. However, there is a significant time
investment in obtaining the materials and creating the
phantom (approximately 1-2 hours).""® This model is
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appropriate for repeated use because it can be frozen and
re-used. It has been demonstrated that cycles of heating
and re-setting allows for the gelatin model to "heal"
thus preventing needle tract artifact.">'"” However, this
model only lasts 2-3 weeks even when antiseptic agents are
incorporated during construction.” Though it is less durable
than blue phantom, the needle visibility is objectively more
indicative to what is seen in clinical practice. Structures can
be placed in the gelatin to increase or decrease the difficulty
of correct needle placement."” To combat low background
echogenicity and over-visualization of the needle, adding
millet flour to homemade gelatin models increasing
echogenicity.">'""*

Overall, there are several considerations when
determining which task trainer is best used for training.
Realism, image quality, tactile feel, cleanliness and
durability are all factors in determining which model is best.
Ultimately, these factors along with cost consideration can
be used to determine which model can be used for specific
training. Our data indicates that homemade models can
provide similar fidelity at a lower cost but may require
preparation, have decreased life span and be messier. Future,
large scale studies are required to determine the durability
and effectiveness of skill acquisition for each model.

LIMITATIONS

There were several limitations to this study. First, this
was a single center study with a small sample size. Given
the small number of participants, our results may not be
generalizable. Additionally, the metrics were based on
participant opinion as opposed to objective findings.

There is also concern for selection bias given the
participants (medical students) included in this study.
Furthermore, participants were not grouped based on
previous experience with ultrasound or ultrasound
models. Additionally, no attempt was made to assess the
effectiveness of training or the durability of models. Future
studies are needed to determine if the use of higher fidelity
models can translate into improved success and if more
advanced users can relate these models to human patients.

CONCLUSION

Participants identified the commercially available
Blue Phantom model to have the highest fidelity;
however, after factoring in device cost, there was a
preference for the homemade gelatin model. Further
large scale studies are required to determine which model
is best for teaching ultrasound guided nerve blocks.
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